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end sides in an axial direction and fitted in the recess
portions, and on which a reaction toward an other side
in the circumferential direction acts. The recess portion
includes a wedge-shaped surface forming a
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dial direction toward the other side in the circumferential
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outer peripheral surface of an inner ring. The pillar end
portion has a wedge shape in which a radial dimension
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direction, and includes aradial outside surface contacting
the wedge-shaped surface and a radial inside surface
contacting the outer peripheral surface of the inner ring.
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Description
Technical Field

[0001] Aspects of the presentinvention relate to a split
type cage used for a one-way clutch, the one-way clutch
and a joint for a power generation device having the one-
way clutch.

Background Art

[0002] As a wind power generation device, there is
known a device in which a blade receives wind, a main
shaft connected to the blade rotates, and the speed of
the rotation of the main shaft is increased by a speed
increaser to drive a power generator. This type of wind
power generation device has a problem in that changes
in wind speed and wind direction change the number of
rotations transmitted from the blade to the power gener-
ator through the main shaft, the speed increaser and the
like to thereby decrease the power generation efficiency.
[0003] Accordingly, to improve the power generation
efficiency, the present applicant has already proposed a
wind power generation device in which a one-way clutch
is disposed between the speed increaser and the power
generator (see Patent Document 1). In this wind power
generation device, even if the wind speed and the like
change to reduce the rotation speed of the main shaft,
by disconnecting the output shaft of the speed increaser
and the input shaft of the power generator by the one-
way clutch, the input shaft of the power generator can
continue to rotate by inertia without rapidly decreasing in
speed, so that the average rotation speed of the input
shaft can be increased to improve the power generation
efficiency.

[0004] The above-mentioned one-way clutch is provid-
ed with, as shown in FIG. 8, an inner ring 101, an outer
ring 102, a plurality of rollers (engagement elements)
103, a ring-shaped cage 104 holding these rollers 103
at predetermined intervals in the circumferential direc-
tion, and springs 105 elastically urging the rollers 103
toward one side in the circumferential direction. In the
cage 104, a pair of annular portions 106 facing in the
axial direction and a plurality of pillar portions 107 cou-
pling the annular portions 106 are integrally formed and
pockets 108 accommodating one roller 103 and one
spring 105 are formed between the annular portions 106
and the pillar portions 107 adjoining in the circumferential
direction. Moreover, the pillar portions 107 are provided
with a protruding portion 109 protruding in the circumfer-
ential direction in order to support the spring 105 in the
pocket 108.

[0005] However, since the pockets 108 are formed by
the spaces surrounded by the annular portions 106 and
the pillar portions 107 and the pillar portions 107 have a
complicated shape having the protruding portion 109,
such a method in which the cage 104 is manufactured
by carving increases the cost, which is undesirable.
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Moreover, although a method is considered in which a
synthetic resin material is injection-molded to integrally
form the cage 104 having the above-described structure,
since the cage 104 used for a power generation device
is large in size, it is difficult to form such a large-size cage
104 by injection molding.

[0006] Accordingly, the present applicant has further
proposed a split type in order that a cage for a one-way
clutch as described above can be easily manufactured
(see Patent Document 2). That is, as shown in FIG. 9,
this split type cage 90 has a pair of annular portions 91
facingin the axial direction and a plurality of pillar portions
92 which are separate members from these annular por-
tions 91, and is assembled by fitting the axial end portions
of the pillar portions 92 to the annular portions 91.

Related Art Documents

Patent Documents

[0007]

Patent Document 1: JP-A-2013-060825
Patent Document 2: JP-A-2013-231448

Summary of the Invention

Problem to be Solved by the Invention

[0008] According to the split type cage 90 shown in
FIG. 9, by the annular portions 91 and the pillar portions
92 being separate members, these can be individually
manufactured, so that the cage 90 can be easily manu-
factured. Moreover, while the pillar portions 92 have a
protruding portion 96 for supporting a non-illustrated
spring, the pillar portions 92 including the protruding por-
tion 96 can be easily manufactured, for example, by per-
forming injection molding.

[0009] Although making the cage 90 a split type facil-
itates its manufacture as described above, the shape of
the end portions (pillar end portions 93) of the pillar por-
tions 92 and the shape of recess portions 94 of the an-
nular portions 91 to which the pillar end portions 93 are
fitted are complicated (see FIG. 10). FIG. 10 is an ex-
planatory view where the pillar end portion 93 of the split
type cage 90 and its surroundings are viewed from the
axial direction.

[0010] The reason why the shape of the pillar end por-
tion 93 is complicated is that by the spring 105 urging the
roller 103 toward one side in the circumferential direction
as described above, the reaction F toward the other side
in the circumferential direction acts on the pillar portion
92 and a structure for the annular portion 91 to support
this reaction F through the pillar end portion 93 (structure
to transmit it to the annular portion 91) is required. That
is, the reason is that in order for the annular portion 91
to support the reaction F, it is necessary to form a load
receiving surface 95 substantially orthogonal to the cir-
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cumferential direction on the other side of the pillar end
portion 93 in the circumferential direction and bring the
load receiving surface 95 into contact with a side surface
94a of the recess portion 94. Further, the area of the load
receiving surface 95 is made large in order to decrease
the contact pressure of the load receiving surface 95 and
the side surface 94a.

[0011] Asdescribed above, inorder to provide the load
receiving surface 95 having a large area on the other
side of the pillar end portion 93 in the circumferential di-
rection, it is necessary to increase the radial dimension
of the pillar end portion 93, and as a consequence, the
outline shape (cross-sectional shape) of the pillar end
portion 93 is a complicated shape with many projections
and depressions as shown in FIG. 10. Moreover, in order
that the load receiving surface 95 and the side surface
94a are accurately in contact with each other, it is nec-
essary that these surfaces (95, 94a) have the same
shape, and for this reason, management with high di-
mensional accuracy is required when the portions are
manufactured. For this reason, for the pillar end portion
93 and the recess portion 94 in which this is fitted, not
only there are many projections and depressions and the
shape is complicated but a delicate dimension manage-
ment is also required in manufacture.

[0012] Accordingly, an object of aspects of the present
invention is to provide a split type cage with a simplified
structure, a one-way clutch having this split type cage,
and a joint for a power generation device having this one-
way clutch.

Means for Solving the Problem

[0013]

(1) One aspect of the present invention provides a
split type cage, in which a plurality of pockets each
accommodating an engagement element between
an inner ring and an outer ring of a one-way clutch
are formed along a circumferential direction, and a
spring provided in each pocket urges the engage-
ment element toward one side in the circumferential
direction to thereby cause a reaction toward an other
side in the circumferential direction to act, the split
type cage including: a pair of annular portions which
are provided between the inner ring and the outer
ring so as to face in an axial direction, and which
include a plurality of recess portions formed on an
inner periphery side atintervals in the circumferential
direction; and a pillar portion which is a separate
member from the pair of annular portions, which in-
cludes pillar end portions on both end sides in the
axial direction and fitted in the recess portions, and
on which the reaction acts, wherein the recess por-
tion includes a wedge-shaped surface which forms
a wedge-shaped space between the wedge-shaped
surface and an outer peripheral surface of the inner
ring, the wedge-shaped space becoming narrower
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in a radial direction toward the other side in the cir-
cumferential direction, and wherein the pillar end
portion has a wedge shape in which a radial dimen-
sion decreases toward the other side in the circum-
ferential direction, and includes a radial outside sur-
face which contacts the wedge-shaped surface and
a radial inside surface which contacts the outer pe-
ripheral surface of the inner ring.

According to this aspect, the pillar end portions hav-
ing the wedge shape where the radial dimension de-
creases toward the other side in the circumferential
direction are fitted in the wedge-shaped spaces
formed between the wedge-shaped surfaces of the
recess portions of the annular portions and the outer
peripheral surface of the inner ring and becoming
narrower in the radial direction toward the other side
in the circumferential direction. The radial outside
surfaces of the pillar end portions contact the wedge-
shaped surfaces of the recess portions, and the ra-
dial inside surfaces of the pillar end portions contact
the outer peripheral surface of the inner ring. For this
reason, by the springs urging the engagement ele-
ments toward one side in the circumferential direc-
tion, the reaction thereof (the reaction toward the oth-
er side in the circumferential direction) acts on the
pillar portion; however, since the wedge-shaped pil-
lar end portions are fitted in the wedge-shaped spac-
es and the reaction is transmitted from the radial out-
side surfaces and the radial inside surfaces of the
pillar end portions to the annular portions and the
inner ring, a load receiving surface provided on the
other side in the circumferential direction of the pillar
end portions and substantially orthogonal to the cir-
cumferential direction as in the background art is un-
necessary. For this reason, the shape of the pillar
end portions is simplified, and the shape of the re-
cess portions of the annular portions in which the
pillar end portions are fitted is also simplified, which
results in the split type cage where the structures of
the portions are simplified.

(2) Moreover, it is preferable that the radial outside
surface is a flat surface, and the wedge-shaped sur-
face is also aflat surface, whereby the shapes of the
radial outside surfaces of the pillar end portions and
the wedge-shaped surfaces in contact with the radial
outside surfaces are simplified.

(3) Moreover, it is preferable that the radial inside
surface is a flat surface, whereby the shape of the
radial inside surfaces of the pillar end portions is sim-
plified.

(4) Moreover, it is preferable that a circumferential
dimension of the recess portion is larger than a cir-
cumferential dimension of the pillar end portion.

In this case, a clearance in the circumferential direc-
tion is formed between the recess portions and the
pillar end portions, so that the work to fit the pillar
end portions into the recess portions of the annular
portions (the work of assembly of the pillar portion
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and the annular portions) is facilitated.

(5) Moreover, another aspect of the present inven-
tion provides a one-way clutch including: an inner
ring; an outer ring concentric with the inner ring; a
plurality of engagement elements provided between
the inner ring and the outer ring; a cage in which a
plurality of pockets accommodating the engagement
elements, respectively, are formed along a circum-
ferential direction; and a spring which is provided in
the pocket, and which urges the engagement ele-
menttoward one side in the circumferential direction,
wherein the cage includes: a pair of annular portions
which are provided between the inner ring and the
outer ring so as to face in an axial direction, and
which include a plurality of recess portions formed
on an inner periphery side at intervals in the circum-
ferential direction; and a pillar portion which is a sep-
arate member from the pair of annular portions,
which includes pillar end portions on both end sides
in the axial direction and fitted in the recess portions,
and on which a reaction toward an other side in the
circumferential direction acts by the spring, wherein
the recess portion includes a wedge-shaped surface
which forms a wedge-shaped space between the
wedge-shaped surface and an outer peripheral sur-
face of the inner ring, the wedge-shaped space be-
coming narrower in aradial direction toward the other
side in the circumferential direction, and wherein the
pillar end portion has awedge shape in which a radial
dimension decreases toward the other side in the
circumferential direction, and includes a radial out-
side surface which contacts the wedge-shaped sur-
face and a radial inside surface which contacts the
outer peripheral surface of the inner ring.
According to this aspect, since the split type cage
according to the above (1) where the structures of
the portions are simplified is provided, the cost of the
one-way clutch can be reduced.

(6) Moreover, yet another aspect of the present in-
vention provides a joint for a power generation de-
vice, the power generation device including: a main
shaft which rotates by external power; a speed in-
creaser including a rotation transmission mecha-
nism which increases a rotation speed of the main
shaft, and an output shaft which outputs a rotation
increased in speed by the rotation transmission
mechanism; and a power generator which includes
an input shaft rotating by receiving the rotation of the
output shaft and which generates power by a rotation
of a rotor which rotates integrally with the input shaft,
wherein the joint for the power generation device in-
cludes a first rotating member which rotates integral-
ly with the output shaft of the speed increaser; a sec-
ond rotating member which rotates integrally with
the input shaft of the power generator; and the one-
way clutch according to the above (5) which is dis-
posed between the first rotating member and the
second rotating member.
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[0014] According to this aspect, since the one-way
clutch of the above (5) is provided, cost can also be re-
duced for the joint.

Advantages of the Invention

[0015] According to the split type cage of one aspect
of the present invention, the structures of the portions
are simplified, which facilitates manufacture. According
to the one-way clutch and the joint for the power gener-
ation device of other aspects of the present invention,
since the split type cage where the structures of the por-
tions are simplified is provided, cost can be reduced.

Brief Description of the Drawings

[0016]

FIG. 1is a schematic structural view showing a pow-
er generation device.

FIG. 2 is alongitudinal cross-sectional view showing
a joint of the power generation device and its sur-
roundings.

FIG. 3 is a transverse cross-sectional view of a one-
way clutch.

FIG. 4 is a perspective view showing a cage of the
one-way clutch.

FIG. 5 is a perspective view of an annular portion of
the cage.

FIG. 6 is a perspective view of a pillar portion of the
cage.

FIG. 7 is an explanatory view where a pillar end por-
tion and its surroundings are viewed from the axial
direction.

FIG. 8 is a transverse cross-sectional view of the
one-way clutch of the background art.

FIG. 9 is a perspective view of the split type cage of
the background art.

FIG. 10 is an explanatory view where the pillar end
portion of the split type cage of the background art
and its surroundings are viewed from the axial direc-
tion.

Mode for Carrying Out the invention

[0017] FIG. 1is a schematic structural view showing a
power generation device. This power generation device
is a wind power generation device 1 and is provided with
a main shaft 2 that rotates by receiving wind power (ex-
ternal power), a speed increaser 3 coupled to the main
shaft 2 and a power generator 4 coupled to the speed
increaser 3, and the rotation of the main shaft 2 is in-
creased in speed by the speed increaser 3 and the power
generator 4 is driven by the rotation of the shaft the speed
of which has been increased, whereby power generation
is performed.

[0018] The power generator 4 is formed of, for exam-
ple, an induction power generator, and has an input shaft
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41 that rotates by receiving the rotation increased in
speed by the speed increaser 3, a rotor 42 incorporated
in the power generator 4, a non-illustrated stator, and the
like. The rotor 42 is coupled to the input shaft 41 in such
a manner that it is rotatable integrally therewith, and the
power generator 4 generates power as the input shaft 41
rotates to drive the rotor 42.

[0019] The speed increaser 3 is provided with a gear
mechanism (rotation transmission mechanism) 30 that
receives the rotation of the main shaft 2 and increases
the speed of the rotation. The gear mechanism 30 is pro-
vided with a planet gear mechanism 31 and a high-speed
stepped gear mechanism 32 that receives the rotation
increased in speed by the planet gear mechanism 31 and
further increases the speed of the rotation.

[0020] The planet gear mechanism 31 has an internal
gear (ring gear) 31a, a plurality of planet gears 31 b held
by a planet carrier (not shown) coupled to the main shaft
2 in such a manner that it is rotatable integrally therewith,
and a sun gear 31 ¢ meshing with the planet gears 31 b.
Thereby, when the planet carrier rotates together with
the main shaft 2, the sun gear 31 c rotates through the
planet gears 31 b, and the rotation is transmitted to a
low-speed shaft 33 of the high-speed stepped gear
mechanism 32.

[0021] The high-speed stepped gear mechanism 32is
provided with the low-speed shaft 33 having a low-speed
gear 33a, an intermediate shaft 34 having a firstinterme-
diate gear 34a and a second intermediate gear 34b, and
an output shaft 35 having a high-speed gear 35a.
[0022] The low-speed shaft 33 is formed of a large-
size rotation shaft the diameter of which is, for example,
approximately 1 m, and is disposed concentrically with
the main shaft 2. Both end portions of the low-speed shaft
33 in the axial direction are rotatably supported by rolling
bearings 36a and 36b.

[0023] The intermediate shaft 34 is disposed parallel
to the low-speed shaft 33, and both end portions thereof
in the axial direction are rotatably supported by rolling
bearings 37a and 37b. The first intermediate gear 34a of
the intermediate shaft 34 meshes with the low-speed
gear 33a, and the second intermediate gear 34b meshes
with the high-speed gear 35a.

[0024] The output shaft 35 is disposed parallel to the
intermediate shaft 34, and outputs a running torque. The
sides of one end portion 35b and the other end portion
(output end portion) 35¢ of the output shaft 35 in the axial
direction are rotatably supported by roller bearings 38
and 39, respectively.

[0025] By the above structure, the rotation of the main
shaft 2 is increased in speed in three steps by the gear
ratio of the planet gear mechanism 31, the gear ratio
between the low-speed gear 33a and the first intermedi-
ate gear 34a and the gear ratio between the second in-
termediate gear 34b and the high-speed gear 35a, and
is outputted from the output shaft 35. That s, the rotation
of the main shaft 2 by wind power is increased in speed
in three steps by the speed increaser 3 and outputted
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from the output shaft 35, and the power generator 4 is
driven by the running torque of the output shaft 35.
[0026] Moreover, the wind power generation device 1
is provided with a joint 9 for coupling the output shaft 35
of the speed increaser 3 and the input shaft 41 of the
power generator 4. FIG. 2 is a longitudinal cross-section-
al view showing the joint 9 and its surroundings. The joint
9is provided in an area between the output shaft 35 and
the input shaft 41 to enable torque transmission between
the output shaft 35 and the input shaft 41. The joint 9 has
a first rotating member 5, a second rotating member 6,
a one-way clutch 7 and rolling bearings 8. The one-way
clutch 7 and the rolling bearings 8 are disposed between
the first rotating member 5 and the second rotating mem-
ber 6.

[0027] The first rotating member 5 is a shaft member
disposed concentrically with the output shaft 35, and has
a flange portion 51, a large-diameter portion 52 and a
small-diameter portion 53 in this order from one end por-
tion thereof in the axial direction (the left end portion in
FIG. 2) toward the other end portion in the axial direction
(the right end portion in FIG. 2). The flange portion 51 is
fixed to an end portion flange 35d of the output shaft 35
in such a manner that it is detachably attachable, and
the first rotating member 5 rotates integrally with the out-
put shaft 35.

[0028] The second rotating member 6 is concentrically
disposed on the outside of the first rotating member 5 in
the radial direction, and has a cylindrical portion 61 and
a flange portion 62 provided on the other end portion of
the cylindrical portion 61 in the axial direction. While the
second rotating member 6 is disposed on the outside of
the first rotating member 5 in the radial direction in the
present embodiment, the first rotating member 5 may be
tubular and disposed on the inside of the first rotating
member 5 in the radial direction. The flange portion 62
is fixed to an end portion flange 41 a of the input shaft
41 in such a manner that itis detachably attachable, and
the second rotating member 6 rotates integrally with the
input shaft 41.

[0029] The inner peripheral surface of the cylindrical
portion 61 is a cylindrical surface, and an annular sealing
member 10 is provided between one end portion of the
cylindrical portion 61 in the axial direction and the large-
diameter portion 52 of the first rotating member 5.
[0030] The rolling bearings 8 are disposed between
the small-diameter portion 53 of the first rotating member
5 and the cylindrical portion 61 of the second rotating
member 6, and support the first rotating member 5 and
the second rotating member 6 in such a manner that they
are rotatable relatively to each other. The rolling bearings
8 are each formed of a cylindrical roller bearing, and pro-
vided with aninnerring 81, an outer ring 82 and a plurality
of cylindrical rollers 83 rotatably disposed between the
inner ring 81 and the outer ring 82. An area A and an
area C on both axial end portions of the cylindrical portion
61 of the second rotating member 6 have the function as
the outer rings 82 of the rolling bearings 8, and an outer
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ring raceway surface 82a of the outer ring 82 is formed
ontheinnersurfaces of the areas A and C. The cylindrical
rollers 83 are rollably disposed between the outer ring
raceway surface 82a and an inner ring raceway surface
81a formed on the outer periphery of the inner ring 81.
[0031] FIG. 3 is a transverse cross-sectional view of
the one-way clutch 7. In FIG. 2 and FIG. 3, the one-way
clutch 7 is provided with an inner ring 71, an outer ring
72 concentric with the inner ring 71, a plurality of rollers
(engagement elements) 73 provided between an outer
peripheral surface 71 a of the inner ring 71 and an inner
peripheral surface 72a of the outer ring 72, a cage 74
where a plurality of pockets 78 accommodating the rollers
73 are formed along the circumferential direction, and
springs 75 provided in the pockets 78 and elastically urg-
ing the rollers 73 toward one side in the circumferential
direction (in FIG. 3, the clockwise direction).

[0032] The inner ring 71 is externally fitted and fixed
to the central part of the small-diameter portion 53 of the
first rotating member 5 in the axial direction (see FIG. 2),
and rotates integrally with the first rotating member 5. An
area B of the central part of the cylindrical portion 61 of
the second rotating member 6 in the axial direction has
the function as the outer ring 72 of the one-way clutch 7.
The rollers 73 are cylindrical, and disposed eight in
number in the circumferential direction in the present em-
bodiment. The springs 75 are formed of a compression
coil spring, and are individually accommodated in the
pockets 78 of the cage 74.

[0033] While the second rotating member 6 is used as
the outer ring 72 of the one-way clutch 7 and the outer
rings 82 of the rolling bearings 8 in the present embodi-
ment, these outer rings 72 and 82 may be provided sep-
arately from the second rotating member 6.

[0034] InFIG. 3, flat (planar) cam surfaces 71a1 of the
same number (eight) as that of the rollers 73 are formed
on the outer peripheral surface 71 a of the inner ring 71,
and the inner peripheral surface 72a of the outer ring 72
is a cylindrical surface. Thereby, a plurality of (eight)
wedge-shaped spaces S are formed along the circum-
ferential direction between the cam surfaces 71a1 and
the inner peripheral surface 72a. The rollers 73 and the
springs 75 are individually disposed in the wedge-shaped
spaces S, and the springs 75 urge the rollers 73 in a
direction in which the wedge-shaped spaces S become
narrower (toward one side in the circumferential direc-
tion). The outer peripheral surfaces of the rollers 73 are
contact surfaces that are in contact with the cam surfaces
71a1 and the inner peripheral surface 72a, and these
contact surfaces are formed straightly in the width direc-
tion (the axial direction).

[0035] In the one-way clutch 7 structured like this,
when the rotation speed of the first rotating member 5
exceeds the rotation speed of the second rotating mem-
ber 6 by the first rotating member 5 rotating with increas-
ing speed, the inner ring 71 behaves so as to relatively
rotate in one direction (the clockwise direction in FIG. 3)
withrespectto the outerring 72. In this case, by the press-
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ing force of the springs 75, the rollers 73 slightly move in
adirection in which the wedge-shaped spaces S become
narrower so that the contact surfaces (outer peripheral
surfaces) of the rollers 73 are in pressure contact with
the outer peripheral surface 71 a (the cam surfaces 71a1)
of the inner ring 71 and the inner peripheral surface 72a
of the outer ring 72, which results in a condition where
the rollers 73 are meshed between the inner and outer
rings 71 and 72. This enables the inner and outer rings
71 and 72 to integrally rotate in the one direction, so that
the first rotating member 5 and the second rotating mem-
ber 6 are integrally rotatably connected. As a conse-
quence, the output shaft 35 and the input shaft 41 can
be integrally rotated.

[0036] Moreover, when the rotation of the first rotating
member 5 becomes a constant speed rotation after the
rotation with increasing speed and the rotation speed of
the first rotating member 5 becomes the same as the
rotation speed of the second rotating member 6, the roll-
ers 73 are held in a state of being meshed between the
inner and outerrings 71 and 72. For this reason, the one-
way clutch 7 maintains the integral rotation of the inner
and outer rings 71 and 72 in the one direction, so that
the first rotating member 5 and the second rotating mem-
ber 6 (the output shaft 35 and the input shaft41) continue
to rotate integrally.

[0037] On the other hand, when the rotation speed of
the first rotating member 5 is lower than the rotation
speed of the second rotating member 6 by the first rotat-
ing member 5 rotating with decreasing speed, the inner
ring 71 behaves so as to relatively rotate in the other
direction (the counterclockwise direction in FIG. 3) with
respect to the outer ring 72. In this case, the meshing
between the rollers 73 and the inner and outer rings 71
and 72 is released by the rollers 73 slightly moving in a
direction in which the wedge-shaped spaces S become
wider against the pressing force of the springs 75. As
described above, by the meshing of the rollers 73 being
released, the relative rotation of the inner and outer rings
71 and 72 in the other direction is allowed, and the first
rotating member 5 and the second rotating member 6
are disconnected. As a consequence, the output shaft
35 and the input shaft 41 are enabled to rotate relatively
to each other (idle).

[0038] FIG. 4 is a perspective view showing the cage
74 of the one-way clutch 7. This cage 74 is a split type
cage, and has a pair of annular portions 76 facing in the
axial direction and a plurality of pillar portions 77 which
are separate members from the annular portions 76. Both
end portions (pillar end portions 64) of the pillar portions
77 inthe axial direction arefitted in later-described recess
portions 84 provided on the annular portions 76, whereby
the pillar portions 77 couple the pair of annular portions
76. The pockets 78 are formed between the annular por-
tions 76 and the pillar portions 77 adjoining in the circum-
ferential direction, and the rollers 73 are accommodated
in the pockets 78, respectively (see FIG. 3). This enables
the cage 74 to hold a plurality of rollers 73 at intervals in
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the circumferential direction.

[0039] FIG. 5is a perspective view of the annular por-
tions 76 of the cage 74. The annular portions 76 are made
of a metal such as carbon steel or aluminum, and is, for
example, a ring-shaped member with an outer diameter
of 300 mm and an axial thickness of 15 mm. Between
the inner ring 71 and the outer ring 72 of the one-way
clutch 7 (see FIG. 3), a pair of annular portions 76 are
providedin suchamanner as toface in the axial direction.
[0040] In FIG. 5, on the inner periphery side of each
annular portion 76, a plurality of recess portions 84 are
formed at intervals in the circumferential direction. The
recess portions 84 each have a first side surface 85 and
a second side surface 86 situated on both sides in the
circumferential direction and a wedge-shaped surface 87
provided between these side surfaces 85 and 86 and
facing the inside in the radial direction.

[0041] FIG. 6is a perspective view of the pillar portion
77 of the cage 74. The pillar portion 77 is made by injec-
tion-molding a synthetic resin material. The pillar portion
77 has a main portion 77a, a protruding portion 77b pro-
vided so as to protrude from one end surface of the main
portion 77a in the circumferential direction and a pair of
pillar end portions 64 provided on both sides of the main
portion 77a in the axial direction. The protruding portion
77b is, as shown in FIG. 3, for supporting the spring 75
in a predetermined position in the pocket 78, and the
coiled spring 75 is externally fitted to the protruding por-
tion 77b.

[0042] In FIG. 6, the pillar end portions 64 are formed
so that the thickness in the radial direction (the vertical
direction in the figure) is smaller than that of the main
portion 77a, and a step surface 77d is formed between
the outer peripheral surface of the pillar end portion 64
and the outer peripheral surface of the main portion 77a.
The pillar end portions 64 are fitted in the recess portions
84 (see FIG. 5) provided on the annular portions 76,
thereby assembling the split type cage 74 (see FIG. 4).
[0043] According to the one-way clutch 7 structured
like this, since the annular portions 76 and the pillar por-
tions 77 constituting the cage 74 are separate members,
the annular portions 76 and the pillar portions 77 can be
individually manufactured. Consequently, manufacture
is easy compared with when the entire cage is integrally
manufactured.

[0044] Here, as described above, in each pocket 78
(see FIG. 3), the spring 75 is situated between the pillar
portion 77 and the roller 73, and the spring 75 urges the
roller 73 toward one side in the circumferential direction.
For this reason, the reaction of the spring 75 urging the
roller 73 acts on the pillar portion 77. This reaction be-
comes a force toward the other side in the circumferential
direction.

[0045] FIG. 7 is an explanatory view where the pillar
end portion 64 of the pillar portion 77 and its surroundings
are viewed from the axial direction. The arrow F shown
in FIG. 7 indicates the above-mentioned reaction. The
reaction F by the spring 75 acts on the annular portion
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76 through the pillar end portion 64.

[0046] As shown in FIG. 7, the recess portion 84
formed on the annular portion 76 has the wedge-shaped
surface 87 facing the inside in the radial direction, and
by the wedge-shaped surface 87, in the recess portion
84, a wedge-shaped space 88 that becomes narrower in
the radial direction toward the other side in the circum-
ferential direction is formed with the outer peripheral sur-
face 71 a of the inner ring 71. The recess portion 84 has,
as described above, the first side surface 85 and the sec-
ond side surface 86 situated on both sides of the wedge-
shaped surface 87 in the circumferential direction, and
because of these surfaces, the recess portion 84 has a
notched shape opened toward the inside in the radial
direction.

[0047] Ontheotherhand, the pillarend portion 64 fitted
in the recess portion 84 has a wedge shape correspond-
ing to the wedge-shaped space 88. That s, the pillar end
portion 64 has a wedge shape where the radial dimension
gradually decreases toward the other side in the circum-
ferential direction so as to correspond to the wedge-
shaped space 88 (see FIG. 6 and FIG. 7). The pillar end
portion 64 of the present embodiment has a substantially
trapezoidal shape (having arc portions 65b at corners)
when viewed from a direction parallel to the axial direction
of the cage 74, and has a radial outside surface 65 in
contact with the wedge-shaped surface 87, aradial inside
surface 66 in contact with the cam surface 71a1 of the
outer peripheral surface 71 a of the inner ring 71, a first
circumferential side surface 67 on one side in the circum-
ferential direction and a second circumferential side sur-
face 68 on the other side in the circumferential direction.
The side surfaces 67 and 68 are radially extending sur-
faces and are substantially parallel to each other, and
the whole area of the radial outside surface 65 is a slant-
ing surface that becomes closer to the radial inside sur-
face 66 as it approaches the other side in the circumfer-
ential direction.

[0048] With the above-described structure, the pillar
end portion 64 having a wedge shape is fitted in the
wedge-shaped space 88, the radial outside surface 65
of the pillar end portion 64 is in contact with the wedge-
shaped surface 87 of the recess portion 84, and the radial
inside surface 66 of the pillar end portion 64 is in contact
with the cam surface 71 a1 of the outer peripheral surface
71 a of the inner ring 71. For this reason, as described
above, the reaction (the reaction of the other in the cir-
cumferential direction) F of the spring 75 acts on the pillar
portion 77; however, by the wedge-shaped pillar end por-
tion 64 being fitted in the wedge-shaped space 88, the
reaction F is transmitted from the radial outside surface
65 and the radial inside surface 66 of the pillar end portion
64 to the annular portion 76 and the inner ring 71. By the
radial outside surface 65 and the radial inside surface 66
in contact with the wedge-shaped surface 87 and the
cam surface 71a1, the pillar portion 77 is positioned with
respect to the circumferential direction.

[0049] For this reason, according to the split type cage
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74 of the present embodiment, the load receiving surface
95 provided on the other side of the pillar end portion 93
in the circumferential direction (see FIG. 10) as in the
background art is unnecessary. The load receiving sur-
face 95 is a surface substantially orthogonal to the cir-
cumferential direction and in contact with the side surface
94a of the recess portion 94 and is a surface receiving
the reaction F of the spring 105.

[0050] As aconsequence of the load receiving surface
95 being unnecessary as described above, the shape of
the pillar end portion 64 is simplified, and the shape of
the recess portion 84 of the annular portion 76 in which
the pillar end portion 64 is fitted is also simplified, which
results in the split type cage 74 where the structures of
the portions are simplified.

[0051] Further, in the present embodiment, the radial
outside surface 65 of the pillar end portion 64 is a flat
surface although it may be an arc surface convex to the
outside in the radial direction and having a large radius,
and the wedge-shaped surface 87 with which the radial
outside surface 65 is in contact is also a flat surface al-
though it may be an arc surface convex to the outside in
the radial direction and having a large radius. Moreover,
the cam surface 71 a1 of the innerring 71 is a flat surface,
and the whole area of the radial inside surface 66 in con-
tact with the cam surface 71a1 is a flat surface. The first
circumferential side surface 67 and the second circum-
ferential side surface 68 of the pillar end portion 64 are
also flat surfaces, and the first side surface 85 and the
second side surface 86 of the recess portion 84 are also
flat surfaces.

[0052] For this reason, the pillar end portion 64 of the
present embodiment has a substantially trapezoidal
shape when viewed from a direction parallel to the axial
direction of the cage 74; in particular, the shapes of the
radial outside surface 65 of the pillar end portion 64 and
the wedge-shaped surface 87 of the recess portion 84
and further, the shape of the radial inside surface 66 of
the pillar end portion 64 are simplified compared with the
background art, so that the manufacture of the pillar por-
tion 77 and the annular portion 76 is facilitated.

[0053] In the present embodiment, since the arc por-
tions 65b convex to the outside in the radial direction are
interposed between the radial outside surface 65 and the
side surfaces 67 and 68, the pillar end portion 64 has a
substantially trapezoidal shape having the arc portions
65b at corners when viewed from a direction parallel to
the axial direction of the cage 74.

[0054] Moreover, in the present embodiment, the cir-
cumferential dimension K1 of the recess portion 84 is
larger than the circumferential dimension K2 of the pillar
end portion 64 (K1 >K2). For this reason, clearances Q1
and Q2 in the circumferential direction are formed be-
tween the recess portion 84 and the pillar end portion 64.
In particular, the dimensions of the recess portion 84 and
the pillar end portion 64 are set so that the clearance Q1
formed on the other side in the circumferential direction
is left even if the pillar end portion 64 is urged by the
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reaction F toward the other side in the circumferential
direction to move in the recess portion 84 (the wedge-
shaped space 88). Thereby, when the reaction F acts,
the radial outside surface 65 of the pillar end portion 64
comes into surface contact (is brought into pressure con-
tact) with the wedge-shaped surface 87 of the recess
portion 84 with reliability, so that the radial inside surface
66 of the pillar end portion 64 can be in surface contact
(brought into contact) with the cam surface 71a1 of the
outer peripheral surface 71 a of the inner ring 71 with
reliability.

[0055] In addition, by the clearances Q1 and Q2 in the
circumferential direction being formed between the re-
cess portion 84 and the pillar end portion 64, the work to
fit the pillar end portion 64 into the recess portion 84 of
the annular portion 76 is facilitated in the assembly of the
annular portion 76 and the pillar portion 77. Further, the
pillar end portion 64 only necessarily has a wedge shape
as described above and it is unnecessary to perform a
delicate dimension management to form the pillar end
portion 64 and the recess portion 84, so that the manu-
facture of the pillar portion 77 and the annular portion 76
is facilitated.

[0056] From the above, since the one-way clutch 7
shown in FIG. 2 is provided with the split type cage 74
where the structure of the pillar portion 77 and the annular
portion 76 is simplified, cost can be reduced, and since
the joint 9 shown in FIG. 2 has the one-way clutch 7
provided with the split type cage 74, cost can also be
reduced for the joint 9.

[0057] While a case where one annular portion 76 is
formed of one annular member is described in the above-
described embodiment, a plurality of annular members
may be superposed in the axial direction to form one
annular portion 76 (although not shown). In this case, a
protruding portion is formed on one annular member, a
recess portion in which the protruding portion is fitted is
formed on another annular member to be superposed
thereon, and a plurality of annular members are fixed to
one another to form one annular portion 76.

[0058] Moreover,whileinthe above-described embod-
iment (see FIG. 6), a case is described where the pillar
end portions 64 have four surfaces (65, 66, 67, 68) to
form an outline and the shape (the lateral shape, the
cross-sectional shape) of the pillar end portions 64 is
substantially trapezoidal, the pillar end portions 64 only
necessarily have the radial outside surface 65 and the
radial inside surface 66 to form a wedge shape; for ex-
ample, although not shown, the circumferential side sur-
face (68) on the other side in the circumferential direction
may be omitted (or made extremely small compared with
the other surfaces) so that the shape of the pillar end
portions 64 is substantially triangle.

[0059] Moreover, the present invention is not limited
to the above-described embodiment and may be
changed as appropriate when carried out. For example,
while the annular portions 76 of the cage 74 are made
of a metal in the one-way clutch 7 in the above-described
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embodiment, the annular portions 76 may be made of a
synthetic resin. In this case, the annular portions 76 can
be easily manufactured by injection-molding a synthetic
resin material.

[0060] Moreover, while the joint 9 for a power genera-
tion device of the above-described embodiment is illus-
trated as a joint for the wind power generation device 1
using wind power as the external power, it is applicable
to a power generation device that generates power by
using another external power such as water power or
thermal power. Further, the one-way clutch 7 of the em-
bodiment of the present invention is applicable to other
than the power generation device.

[0061] The present application is based upon Japa-
nese Patent Application (Patent Application No.
2013-267275) filed on December 25, 2013, the contents
of which are incorporated herein by reference.

Description of Reference Signs

[0062] 1:Wind Power Generation Device (Power Gen-
eration Device); 2: Main Shaft; 3: Speed Increaser; 4:
Power Generator; 5: First Rotating Member: 6: Second
Rotating Member; 7: One-Way Clutch; 9: Joint; 30: Gear
Mechanism (Rotation Transmission Mechanism); 35:
Output Shaft; 41: Input Shaft; 42: Rotor; 64: Pillar End
Portion; 65: Radial Outside Surface; 66: Radial Inside
Surface; 71: Inner Ring; 71 a: Outer Peripheral Surface;
71a1: Cam Surface; 72: Outer Ring; 73: Roller (Engage-
ment Element); 74: Cage (Split Type Cage); 75: Spring;
76: Annular Portion; 77: Pillar Portion; 78: Pocket; 84:
Recess Portion; 87: Wedge-Shaped Surface; 88:
Wedge-Shaped Space; F: Reaction; K1: Circumferential
Dimension of Recess Portion; K2: Circumferential Di-
mension of Pillar End Portion

Claims

1. Asplittype cage, in which a plurality of pockets each
accommodating an engagement element between
an inner ring and an outer ring of a one-way clutch
are formed along a circumferential direction, and a
spring provided in each pocket urges the engage-
ment element toward one side in the circumferential
direction to thereby cause a reaction toward an other
side in the circumferential direction to act,
said split type cage comprising:

a pair of annular portions which are provided
between the inner ring and the outer ring so as
to face in an axial direction, and which comprise
a plurality of recess portions formed on an inner
periphery side at intervals in the circumferential
direction; and

a pillar portion which is a separate member from
the pair of annular portions, which comprises
pillar end portions on both end sides in the axial
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direction and fitted in the recess portions, and
on which the reaction acts,

wherein the recess portion comprises a wedge-
shaped surface which forms a wedge-shaped
space between the wedge-shaped surface and
an outer peripheral surface of the inner ring, the
wedge-shaped space becoming narrower in a
radial direction toward the other side in the cir-
cumferential direction, and

wherein the pillar end portion has a wedge
shape in which a radial dimension decreases
toward the other side in the circumferential di-
rection, and comprises a radial outside surface
which contacts the wedge-shaped surface and
a radial inside surface which contacts the outer
peripheral surface of the inner ring.

The split type cage according to claim 1,
wherein the radial outside surface is a flat surface,
and the wedge-shaped surface is also a flat surface.

The split type cage according to claim 1 or 2,
wherein the radial inside surface is a flat surface.

The split type cage according to any one of claims
1to 3,

wherein a circumferential dimension of the recess
portion is larger than a circumferential dimension of
the pillar end portion.

A one-way clutch comprising:

an inner ring;

an outer ring concentric with the inner ring;

a plurality of engagement elements provided be-
tween the inner ring and the outer ring;

a cage in which a plurality of pockets accommo-
dating the engagement elements, respectively,
are formed along a circumferential direction; and
a spring which is provided in the pocket, and
which urges the engagement element toward
one side in the circumferential direction,
wherein the cage comprises:

apair ofannular portions which are provided
between the inner ring and the outer ring so
as to face in an axial direction, and which
comprise a plurality of recess portions
formed on an inner periphery side at inter-
vals in the circumferential direction; and

a pillar portion which is a separate member
from the pair of annular portions, which
comprises pillar end portions on both end
sides in the axial direction and fitted in the
recess portions, and on which a reaction to-
ward an other side in the circumferential di-
rection acts by the spring,
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wherein the recess portion comprises a wedge-
shaped surface which forms a wedge-shaped
space between the wedge-shaped surface and
an outer peripheral surface of the innerring, the
wedge-shaped space becoming narrower ina 5
radial direction toward the other side in the cir-
cumferential direction, and
wherein the pillar end portion has a wedge
shape in which a radial dimension decreases
toward the other side in the circumferential di- 70
rection, and comprises a radial outside surface
which contacts the wedge-shaped surface and
aradial inside surface which contacts the outer
peripheral surface of the inner ring.
15
6. Ajointfora powergeneration device, the power gen-
eration device comprising:

a main shaft which rotates by external power;

a speed increaser comprising a rotation trans- 20
mission mechanism which increases a rotation
speed of the main shaft, and an output shaft
which outputs a rotation increased in speed by

the rotation transmission mechanism; and

a power generator which comprises an input 25
shaft rotating by receiving the rotation of the out-

put shaft and which generates power by a rota-

tion of a rotor which rotates integrally with the
input shaft,

wherein said joint for the power generation de- 30
vice comprises:

a first rotating member which rotates inte-
grally with the output shaft of the speed in-
creaser; 35
a second rotating member which rotates in-
tegrally with the input shaft of the power
generator; and

the one-way clutch according to claim 5,
which is disposed between the first rotating 40
member and the second rotating member.
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